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KELKKIIGQVRDQAEHLKTA
QUERY KELKKIIGQVRDQAEHLKTA

CONSENSUS_A -----------E--------
A.KE.Q23-CXC-CG -----------E--------
A.SE.SE6594 -----------E--------
A.SE.SE7253 -----------E--------
A.SE.SE7535 -----------E--------
A.SE.SE8131 -----------E-----R--
A.SE.SE8538 -----------E--------
A.SE.SE8891 -----------E--------
A.UG.92UG037 -----------E--------
A.UG.U455 -----------E--------

CONSENSUS_B --------------------
B.-.NL43E9 --------------------
B.AU.MBC18 --------------------
B.AU.MBC200 --------------------
B.AU.MBC925 --------------------
B.AU.MBCC54 --------------------
B.AU.MBCC98 RA------------------
B.AU.MBCD36 R-------------------
B.CN.RL42 --------------------
B.DE.D31 --------------------
B.DE.HAN --------------------
B.FR.HXB2 --------------------
B.GA.OYI N-------------------
B.GB.CAM1 N-------------------
B.GB.MANC --------------------
B.NL.3202A21 --------------------
B.TW.LM49 --------------------
B.US.AD8 --------------------
B.US.BC --------------------
B.US.DH123 -------E------------
B.US.JRCSF --------------------
B.US.JRFL --------------------
B.US.MNCG ------------------R-
B.US.NY5CG --------------------
B.US.P896 --------------------
B.US.RF -Q--Q---------------
B.US.SF2 N-------------------
B.US.WEAU160 --------------------
B.US.WR27 --------------------
B.US.YU2 --------------------

CONSENSUS_C --------------------
C.BR.92BR025 --------------------
C.BW.96BW01B03 -----------E--------
C.BW.96BW0402 -----------E--------
C.BW.96BW0502 --------------------
C.BW.96BW1104 --------------------
C.BW.96BW1210 --------------------
C.BW.96BW15B03 --------------------
C.BW.96BW1626 --------------------
C.BW.96BW17A09 --------------------
C.ET.ETH2220 -----------E--------
C.IN.21068 --------------------

C.IN.301904 --------------------
C.IN.301905 -------R------------
C.IN.301999 --------------------
C.IN.94IN11246 --------------------

CONSENSUS_D --------------------
D.CD.84ZR085 --------------------
D.CD.ELI --------------------
D.CD.NDK --------------------
D.CD.Z2Z6 --------------------
D.UG.94UG1141 -----------E--------

CONSENSUS_F1 --------------------
F1.BE.VI850 --------------------
F1.BR.93BR020.1 ---------I----------
F1.FI.FIN9363 --------------------
F1.FR.MP411 --------------------

CONSENSUS_F2 ---------?----------
F2.CM.MP255 ---------I----------
F2.CM.MP257 --------------------

CONSENSUS_G --------------------
G.BE.DRCBL --------------------
G.FI.HH8793 --------------------
G.NG.92NG083 ----------G---------
G.SE.SE6165 --------------------

CONSENSUS_H -----------------r--
H.BE.VI991 -----------------R--
H.BE.VI997 -----------------R--
H.CF.90CF056 --------------------

CONSENSUS_J -----------E--------
J.SE.SE9173 -----------E--------
J.SE.SE9280 -----------E--------

CONSENSUS_K --------------------
K.CD.EQTB11C -----------E--------
K.CM.MP535 --------------------
N.CM.YBF30 ---------I----------

CONSENSUS_O ----S--Q---------?--
O.CM.ANT70C ----S--Q---------R--
O.CM.MVP5180 ----S--Q------------
AC.ET.E3099G --------------------
AC.IN.21301 --------------------
AC.RW.92RW009 -----------------R--
AC.SE.SE9488 --------------------
AC.ZM.ZAM184 --------------------
ACD.SE.SE8603 -----------E--------
AD.SE.SE6954 -----------------R--
AD.SE.SE7108 -----------E--------
ADU.CD.MAL -----------E--------
AG.NG.G3 --------------------
AG.SE.SE7812 --------------------
AGHU.GA.VI354 --------------------
AGHU.NO.NOGIL3 -----------E--------

AGJ.AU.BFP90 -----------E--------
AGJ.ML.95ML8 --------------------
AGU.CD.Z321 --------------------
BF.BR.93BR029.4 --------------------
CRF01_AE.CF.90CF40 -----------E--------
CRF01_AE.TH.93TH25 -----------E--------
CRF01_AE.TH.CM240 -----------E--------
CRF01_AE.TH.TH022 -----------E--------
CRF01_AE.TH.TH047 --------------------
CRF02_AG.FR.DJ263 --------------------
CRF02_AG.FR.DJ264 --------------------
CRF02_AG.NG.IBNG --------------------
CRF03_AB.RU.KAL153 -Q--QT--------------
CRF04_CPX.CY.94CY0 --------------------
CRF04_CPX.GR.97PVC -------K------------
CRF04_CPX.GR.97PVM --------------------
DF.CD.VI961 --------------------
U.CD.VI1126 ---------I----------

CONSENSUS_CPZ ---------i----------
CPZ.CD.CPZANT -Q--Q----I-----Q----
CPZ.GA.CPZGAB --------------------
CPZ.US.CPZUS ---------I----------
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MFSALSEGATPQDLNTMLNT
QUERY MFSALSEGATPQDLNTMLNT

CONSENSUS_A ---------------m---i
A.KE.Q23-CXC-CG ---------------M---I
A.SE.SE6594 ---------------M---I
A.SE.SE7253 V--------------M---I
A.SE.SE7535 ---------------M---I
A.SE.SE8131 -----------H---M---I
A.SE.SE8538 -------------------I
A.SE.SE8891 -----------G---M---I
A.UG.92UG037 ---------------M---I
A.UG.U455 ---------------M---V

CONSENSUS_B --------------------
B.AU.AF128998 --------------------
B.-.NL43E9 --------------------
B.AU.MBC18 --------------------
B.AU.MBC200 --------------------
B.AU.MBC925 --------------------
B.AU.MBCC54 --------------------
B.AU.MBCC98 --------------------
B.AU.MBCD36 --T-----------------
B.CN.RL42 --------------------
B.DE.D31 --------------------
B.DE.HAN --------------------
B.ES.89SP061 --------------------
B.FR.HXB2 --------------------
B.GA.OYI -----A--------------
B.GB.CAM1 --------------------
B.GB.MANC ---------I----------
B.JP.JH31 --------------------
B.NL.3202A21 --------------------
B.TW.LM49 --------------------
B.US.85WCIPR54 --------------------
B.US.AD8 --------------------
B.US.BC --------------------
B.US.DH123 --------------------
B.US.JRCSF --------------------
B.US.JRFL --------------------
B.US.MNCG --------------------
B.US.NC7 --------------------
B.US.NY5CG --------------------
B.US.P896 --------------------
B.US.RF --------------------
B.US.SF2 --------------------
B.US.WC001 --------------------
B.US.WEAU160 --------------------
B.US.WR27 --------------Y-----
B.US.YU2 --------------------

CONSENSUS_C --T-----------------
C.BR.92BR025 --T-----------------
C.BW.96BW01B22 --T-----------------
C.BW.96BW0402 --T-----------------
C.BW.96BW0502 --T-----------------
C.BW.96BW1104 --T---------------T-

C.BW.96BW1210 --T-----------------
C.BW.96BW15B03 --T-----------------
C.BW.96BW1626 --T-----------------
C.BW.96BW17A09 --T-----------------
C.ET.ETH2220 --T-----------------
C.IN.93IN904 --T-----------------
C.IN.93IN905 --T-----------------
C.IN.93IN999 --T-----------------
C.IN.94IN11246 --T-----------------
C.IN.95IN21068 --T-----------------
CONSENSUS_D --------------------
D.CD.84ZR085 --------------------
D.CD.ELI --------------------
D.CD.NDK --------------------
D.CD.Z2Z6 --------------------
D.UG.94UG1141 --------------------
CONSENSUS_F --------------------
F.BR.BZ162 --------------------
F.CD.VI174 --------------------
F.RW.VI69 --------------------

CONSENSUS_F1 --------------------
F1.BE.VI850 -----------T--------
F1.BR.93BR020.1 --------------------
F1.FI.FIN9363 --------------------
F1.FR.MP411 --------------------
CONSENSUS_F2 --------------------
F2.CM.MP255 --------------------
F2.CM.MP257 --------------------

CONSENSUS_G -----------------xx-
G.BE.DRCBL --T-----------------
G.FI.HH8793 --------------------
G.NG.92NG083 --------------------
G.SE.SE6165 ---------------L----

CONSENSUS_H ---------------A----
H.BE.VI991 ---------------A----
H.BE.VI997 ---------------A----
H.CF.90CF056 ---------------A----
CONSENSUS_J --------------------
J.SE.SE9173 --------------------
J.SE.SE9280 --------------------

CONSENSUS_K --------------------
K.BE.VI325 -----AD-------------
K.CD.EQTB11C --------------------
K.CM.MP535 --T-----------------
N.CM.YBF30 --M--------S--------

CONSENSUS_O --M------??Y-I-----A
O.CM.ANT70C --M------ISY-I-----A
O.CM.MVP5180 --M------V-Y-I-----A
CRF01-AE.CF.90CF40 ---------------M---I
CRF01-AE.TH.93TH25 ---------------M---I
CRF01-AE.TH.CM240 ---------------M---I
CRF01-AE.TH.TH022 ---------------M---I
CRF01-AE.TH.TH047 ---------------M---I

CRF02_AG.FR.DJ263 --T------------M---I
CRF02_AG.FR.DJ264 --T------------M---I
CRF02_AG.NG.IBNG ---------------M---I
CRF03_AB.RU.KAL15 ---------------M---I
CRF04_cpx.CY.94CY0 ---------------M---I
CRF04_cpx.GR.97PVC ---------------M---I
CRF04_cpx.GR.97PVM ---------------M---I
AC.ET.E3099G --------------------
AC.IN.21301 --T-----------------
AC.RW.92RW009 --T-----------------
AC.SE.SE9488 --T-----------------
AC.ZM.ZAM174-21 --T-----------------
AC.ZM.ZAM184 --------------------
AC.ZM.ZAM716-17 --T-----------------
ACD.SE.SE8603 ---------------M---I
AD.SE.SE6954 ---------A--------S-
AD.SE.SE7108 ---------------M---I
ADHU.NO.NOGIL3 ------D--------M---I
ADU.CD.MAL ---------------M---I
AG.NG.G3 --T-----------------
AG.SE.SE7812 ---------------M---I
AGHU.GA.VI354 ---------------M---I
AGJ.AU.BFP90 --T------------M---I
AGJ.ML.95ML8 ---------------M---I
AGU.CD.Z321 --------------------
BF.BR.93BR029.4 --------------------
DF.CD.VI961 --T-----------------
U.CD.VI1126 --T-----------------

CONSENSUS_CPZ -------------v-----A
CPZ.CD.CPZANT -----------H-------A
CPZ.GA.CPZGAB ---------L---V-----A
CPZ.US.CPZUS --M----------V-----A
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Study Subject ID:03RCH59
Study Subject Clone:
Study Subject HLA:A1,A29,B49,B81,Cw7,Cw18
Sequence: Known reactive 20Mer0: KELKKIIGQVRDQAEHLKTA Integrase(156–175)

Possible HLA

A1 A*0101,A*0102
A29 A*2901,A*2902
B49 B*4901
B81 B*8101
Cw7 Cw*0701,Cw*0702,Cw*0704,Cw*0706

Possible Epitopes based on anchor residues

(9-17) QVRDQAEHL Cw*0702
(10-17) VRDQAEHL Cw*0702
(8-17) GQVRDQAEHL Cw*0702

Anchor Residues Searched

A1 XX[DE]XXXXX[Y]
A1 XX[DE]XXXX[Y]
A1 XX[DE]XXXXXX[Y]
A*2902 X[E]XXXXXX[Y]
A*2902 X[E]XXXXX[Y]
A*2902 X[E]XXXXXXX[Y]
Cw*0702 XXXXXXXX[YFL]
Cw*0702 XXXXXXX[YFL]
Cw*0702 XXXXXXXXX[YFL]
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Study Subject ID:03RCH59
Study Subject Clone:
Study Subject HLA:A1,A29,B49,B81,Cw7,Cw18
Sequence: Known reactive 20Mer1: MFSALSEGATPQDLNTMLNT p24(39–58)

Possible HLA

A1 A*0101,A*0102
A29 A*2901,A*2902
B49 B*4901
B81 B*8101
Cw7 Cw*0701,Cw*0702,Cw*0704,Cw*0706

Possible Epitopes based on anchor residues

(5-13) SEGATPQDL Cw*0702
(9-17) TPQDLNTML Cw*0702
(6-13) EGATPQDL Cw*0702
(10-17) PQDLNTML Cw*0702
(4-13) LSEGATPQDL Cw*0702
(8-17) ATPQDLNTML Cw*0702

Anchor Residues Searched

A1 XX[DE]XXXXX[Y]
A1 XX[DE]XXXX[Y]
A1 XX[DE]XXXXXX[Y]
A*2902 X[E]XXXXXX[Y]
A*2902 X[E]XXXXX[Y]
A*2902 X[E]XXXXXXX[Y]
Cw*0702 XXXXXXXX[YFL]
Cw*0702 XXXXXXX[YFL]
Cw*0702 XXXXXXXXX[YFL]
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This table lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the de£ned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative
to most B clade Sequences in the database:

Protein Epitope in Database Epitope in Ref. strain Epitope in Consensus B HLA Notes

gp160(208–217) VSFEPIPIHY ISFEPIPIHY VSFEPIPIHY A29
gp160(376–384) PNCGGEFFY FNCGGEFFY FNCGGEFFY A29
gp160(419–427) RIKQIINMW KIKQIINMW RIKQIINMW A29,A32
Nef(135–143) YLPTFGWCY YPLTFGWCY YPLTFGWCF B49
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Table 1: gp160
HXB2 Location Author Location Sequence Immunogen Species(HLA) References

gp160(208–217) gp120() VSFEPIPIHY HIV-1 exposed
seronegative

human(A29) [Kaul (2000)]

• 11/16 heavily HIV exposed but persistently seronegative sex-workers in Nairobi had HIV-speci£c CD8 gamma-IFN responses in the
cervix – systemic CD8+ T cell responses tended to be to the same epitopes but at generally lower levels than cervical CD8+ T cell
responses

• Low risk individuals did not have such CD8+ cells
• CD8+ epitopes T cell DTVLEDINL (3 individuals), SLYNVATL (4 individuals), LSPRTLNAW (3 individuals) and YPLTFGWCF

(4 individuals) were most commonly recognized by the HIV-resistant women

gp160(376–384) gp120(376–384 IIIB) PNCGGEFFY HIV-1 infection human(A29) [Wilson (1999)]
• This study describes maternal CTL responses in the context of mother-to-infant transmission
• Detection of CTL escape mutants in the mother was associated with transmission, but the CTL-susceptible forms of the virus tended

to be found in infected infants
• PNCRGEFFY was an escape variant

gp160(419–427) gp120(419–427) RIKQIINMW? HIV-1 infection human(A29,A32) [Betts (2000)]
• Only 4/11 HLA-A2+ HIV+ individuals had CTL that reacted to SLYNTVATL, calling into question whether it is immunodominant
• Ninty £ve optimally de£ned peptides from this database were used to screen for gamma interferon responses to other epitopes
• 1/11 of the A2+ individuals was A29 and responded to RIKQIINMW, and another responder was A32 and these are thought to be

presenting molecules
• The sequence is unclear – Betts calls both peptide 30 and peptide 32 gp120 419–427 and the peptide sequences are not provided

Table 2: Nef
HXB2 Location Author Location Sequence Immunogen Species(HLA) References

Nef(135–143) Nef() YLPTFGWCY HIV-1 exposure human(B49) [Rowland-Jones (1998)]
• HIV-speci£c CTL were found in exposed seronegative prostitutes from Nairobi – these CTL may confer protection
• Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world
• Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found – B clade epitopes are often cross-reactive,

however stronger responses are frequently observed using A or D clade versions of epitopes
• This epitope is conserved among A and B clade viruses
• The Clade D version of the epitope, YPLTFGWCF, was preferentially recognized by CTL
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Table 3: All De£ned Epitopes within the 20mer, regardless of HLA type
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
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Table 4: All De£ned Epitopes within the 20mer, regardless of HLA type
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
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p17 CTL Map
B8

←−−−−−−→

B8
←−−−−−−−→

B*0801
←−−−−−−−→

B8
←−−−−−−−−−−→

B7
←−−−−−−−−→

not B8
←−−−−−−−−−−−−−→

B8
←−−−−−−−−−−−−−→

A3
←−−−−−−−−−−−−−→

Cw4
←−−−−−−−−−−−−−−−−−−−→

A3
←−−−−−−−→

A*0301
←−−−−−−−→

A*03
←−−−−−−−→

Bw62
←−−−−−−−−→

B62
←−−−−−−−−→

B42
←−−−−−−−−→

A30,A3.1
←−−−−−−−−→

A3.1
←−−−−−−−−→

A3
←−−−−−−−−→

A*0301
←−−−−−−−−→

B27
←−−−−−−−→

B*0301
←−−−−−−−→

A24
A3

←−−−−−−−→

←−−−−−−−→
A23

A*0301
←−−−−−−−→

←−−−−−−−→
A*2402

B27
←−−−−−−−→

←−−−−−−−−→

B62 B35
←−−−−−−−−−−−−→ ←−−−−−−−→

A3 B*3501
←−−−−−−−−−−−−→ ←−−−−−−−→

MGARASVLSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAVNPGL

10 20 30 40 50

B62
←−−−−−−−→

B*0201
←−−−−−−−→

A2, A*0202
←−−−−−−−→

A2
←−−−−−−−→

A*0214,A*0201
←−−−−−−−→

A*0205
←−−−−−−−→

A*0202
←−−−−−−−→

A*0201 B8,B60
←−−−−−−−→ ←−−−−−−−

A*02 B60
←−−−−−−−→ ←−−−−−−−−

A*3002 B*4001
←−−−−−−−−−→ ←−−−−−−−−

B8 A11
←−−−−−−−→ ←−−−−−−→

B8
B*0801 A11

←−−−−−−−

←−−−−−−−→ ←−−−−−−−→

A1 A*1101
←−−−−−−−→ ←−−−−−−−→

LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA

60 70 80 90 100

A*2402
←−−−

B8, B60 A*6802
−→ ←−−−−−−−

B8 B35
−→ ←−−−−−−−→

B60 B*3501
−→ ←−−−−−−−→

B*4001 A33
−→ ←−−−−−−−−−−→

LDKIEEEQNKSKKKAQQAAADTGHSNQVSQNY (continues in p24)

110 120 130



10
DEC 2000

p24 CTL Map

C*0802(Cw8)
A2, A*0202

←−−

←−−−−−−−→
B12(B44)

A2
←−−−−−−−−−−−−−−

←−−−−−−−→
B12

B7,B*8101
←−−−−−−−−−−−−−−

←−−−−−−−→
Cw01,Cw02 B7

B7
←−−−−−−→ ←−−

←−−−−−−−→
Cw*0102,Cw1

B*0702
←−−−−−−→

B14, Cw8
←−−−−−−−→

C*0102(Cw1)
←−

B57,B58
←−−−−−−→

B53
←−−−−−−−→

A26
←−−

B57,B*5801
←−−−−−−−→

B42
←−−−−−−−→

A*2601
←−−

B57
←−−−−−−−→

B*8101
←−−−−−−−→

B57
←−−

B*5701 B*5801
←−−−−−−→

B*5301
←−−−−−−−→

B*5703
←−−

B*5701
←−−−−−−→

B*4201
←−−−−−−−→

B57
←−−

A5
←−−−−−−−−−→

B*0702
←−−−−−−−−−→

B*5703
←−−

A*2501
←−−−−−−−−−→

B53
←−−−−−−−−−→

B*5701
←−−−

Patr-B*02
←−−−−−−−−−→

B58
←−−−−−−−→

B57
←−−−

B57
←−−−−−−−−−−−−−−−−−−−→

B*8101(from p17) ←−−−−−−−−→
A*02 B*57

←−−−−−−−−−

A*6802 Cw3
←−−−−−−−→ ←−−−−−−−−−→

B*4001
−−−→ ←−−−−−−−−−−−→ ←−−−−−−

A*2402(from p17)
−−−−−−→

B27
B14

←−−−−−−−−−−−−−−−−−−−→

←−−−−−−−−−−−−−−−−−−−→

PIVQNIQGQMVHQAISPRTLNAWVKVVEEKAFSPEVIPMFSALSEGATPQ

10 20 30 40 50

Cw8, B*1402
←−−−−−−−→

Cw8
←−−−−−−−→

C*0802
←−−−−−−−→

B14, Cw8
←−−−−−−−→

B14
←−−−−−−−→

B14, Cw8
−−−−−−→

C*0802(Cw8)
−−−−−→

B7
−−−−−→

B53
−−−−−→

B42
−−−−−→

B*8101
−−−−−→

B*5301
−−−−−→

B*4201
−−−−−→

B*0702
−−−−−→

B53
−−−−−→

B58 B52
−−−−−−−→ ←−−−−−−−→

B*4001 B39
−→ ←−−−−−−−→

B*8101 A25
−−−−−−−−−→ ←−−−−−−−−→

B12(B44) B*3901 A2
−→ ←−−−−−−−→

A*2501
←−−−−−−−−−−−−−−

B12 A2
←−−−−−−−−→

B55
−→ ←−−−−−−−−−→ ←−−−−−−−−→

DLNTMLNTVGGHQAAMQMLKETINEEAAEWDRVHPVHAGPIAPGQMREPR

60 70 80 90 100
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Patr-B*03
←−−−−−−−→

B27
←−−−−−−−−→

B*2705,B27
←−−−−−−−−→

B*2705
←−−−−−−−−→

B*2703
←−−−−−−−−→

B*27
←−−−−−−−−→

B27
←−−−−−−−−−−→

B27
←−−−−−−−−−−−−−→

A33
←−−−−−−−−−−−−−→

B27
←−−−−−−−−−−−−−−→

Bw62?
←−−−−−−−−−−−−−−−−−−−→

B27
←−−−−−−−−−−−−−−−−−−→

A*2402
←−−−−−−→

B27
←−−−−−−−−→

A*2402 B52
←−−−−−−−−→ ←−−−−−−→

B8 B62
←−−−−−−→ ←−−−−−−−→

B*0801
←−−−−−−→

Bw62
B*5701 B*5801 B8

←−−−−−−−−→

←−−−−−−−→ ←−−−−−−−→
B*5201

B58 B*0801
←−−−−−−→

←−−−−−−−−→ ←−−−−−−−→
B62

B57 B8
←−−−−−−−−−→

←−−−−−−−−→ ←−−−−−−−−−−−−−→

B*5801 B35 A33
←−−−−−−−−→ ←−−−−−−−→ ←−−−−−−−−→

B*57,B*5801 B*3501 B27
←−−−−−−−−→ ←−−−−−−−→ ←−−−−−−−−−−−−→

A2 B*5701 B8 B*1501
−→ ←−−−−−−−−−→ ←−−−−−−−−−−−−−→ ←−−−−−−−→

GSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWIILGLNKIVRMYSPTSI

110 120 130 140 150

B*5701
←−−−−−−−→

B*5301
←−−−−−−−→

B*4402,B44
←−−−−−−−−−→

Cw8
←−−−−−−−→

B14, B*1402
←−−−−−−−→

B14
←−−−−−−−→

B*1402 Cw4
←−−−−−−−→ ←−−−−−−−→

B14 B8
←−−−−−−−−→ ←−−−

A26 or B70 B53 B*0801
←−−−−−−−→ ←−−−−−−−→ ←−−−

B44,A26 or B70 B44 B35
←−−−−−−−−−→ ←−−−−−−−−−−→ ←−−−−−

B*4402 B44 B51
←−−−−−−−−−→ ←−−−−−−−−−→ ←−−−−−−−

A*2402 B*4402 B*5101
←−−−−−−−−−→ ←−−−−−−−−−→ ←−−−−−−−

B*1801 B14? B8
←−−−−−−−−→ ←−−−−−−−→

B8
←−−−−−−−−−

B71
←−−−−−−−−→

B51
←−−−−−−−−−−−−−−−−−−−→ ←−−−−−−−−−

LDIRQGPKEPFRDYVDRFYKTLRAEQASQEVKNWMTETLLVQNANPDCKT

160 170 180 190 200

B8
−−−−→

B*0801
−−−−→

B35 B7
−→ ←−−−−−−−→

B51 A11
−→ ←−−−−−−−−−→

B*5101
−→

B8 B7
−−−−→ ←−−−−−−−−−−−−−−−−−−−→

B51 A*1101
−−−−−−−−−→ ←−−−−−−−−−→

ILKALGPAATLEEMMTACQGVGGPGHKARVL

210 220 230
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p2p7p1p6 CTL Map
AEAMSQVTNSATIMMQRGNFRNQRKIVKCFNCGKEGHTARNCRAPRKKGC

10 20 30 40 50

p2 <- <>
start p2 end p7 start

A2 A2
←−−−−−−−−−−−−−−→ ←−−−−−−−−−−−−−→

WKCGKEGHQMKDCTERQANFLGKIWPSYKGRPGNFLQSRPEPTAPPEESF

60 70 80 90 100

<> <>
p7 end p1 start p1 p6 start

end

B7
←−−−−−−−−→

RSGVETTTPPQKQEPIDKELYPLTSLRSLFGNDPSSQ

110 120 130

p6 end ->

Protease CTL Map

A*7401
←−−−−−−−−→

A*6802,A*7401,A19
←−−−−−−−−→

A*6802 A*6802
←−−−−−−−−→ ←−−−−−−−−→

PQVTLWQRPLVTIKIGGQLKEALLDTGADDTVLEEMSLPGRWKPKMIGGI

10 20 30 40 50

A*0201
←−−−−−−−−−→

GGFIKVRQYDQILIEICGHKAIGTVLVGPTPVNIIGRNLLTQIGCTLNF

60 70 80 90
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RT CTL Map

B51
←−−−−−−−→

B*5101
←−−−−−−−→

broad
←−−−−−−−−−−−−−

A2
←−−−−−−−→

B8 A*0201
←−−−−−−−→ ←−−−−−−−→

A2, B61 B*0801 A*0301
←−−−−−−−−→ ←−−−−−−−→ ←−−−−−−−−−→

PISPIETVPVKLKPGMDGPKVKQWPLTEEKIKALVEICTEMEKEGKISKI

10 20 30 40 50

Cw4
←−−

broad A3
−→ ←−−−−−−−

GPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPHPAGL

60 70 80 90 100

B*5101, B24
←−−−−−−→

A2
←−−−−−−−−−→

A*0201
←−−−−−−−−−→

Cw4 B51
←−−−−−−−−−−−−−→ ←−−−−−−→

B35 B*5101
←−−−−−−−→

B35
←−−−−−−→

Cw4
←−−−−−−−−→

A2
←−−−−−−−−−−−−−→ ←−−−−−−−−→

Cw4 B*3501,B35
−−−−−−−−−−−−−→ ←−−−−−−−−→

A3 B*3501 B*3501
−→ ←−−−−−−−→ ←−−−−−−−−→

KKKKSVTVLDVGDAYFSVPLDEDFRKYTAFTIPSINNETPGIRYQYNVLP

110 120 130 140 150

B*0301
←−−−−−−−→

A33
←−−−−−−−→

A3.1
←−−−−−−−→

A3
←−−−−−−−→

A11
←−−−−−−−→

A*1101, A3, A*0301, A*6801
←−−−−−−−→

A*1101
←−−−−−−−→

A*0301 A*0201
←−−−−−−−→ ←−−−−−−−−→

B7 A2, A*0202
←−−−−−−−→ ←−−−−−−−→

B35 A2
←−−−−−−−→ ←−−−−−−−→

B*3501 A*0201
←−−−−−−−→ ←−−−−−−−→

B7 B35
←−−−−−−−−→ ←−−−−−−−→

B7 B*3501
←−−−−−−−−−−−→ ←−−−−−−−→

B*5101 A*3002 A3
←−−−−−−−→ ←−−−−−−−→ ←−−−−−−−−

QGWKGSPAIFQSSMTKILEPFRKQNPDIVIYQYMDDLYVGSDLEIGQHRT

160 170 180 190 200

B44 B57
←−−−−−−−−→ ←−−−−−−

B*4001 B*5701, B*5801
←−−−−−−−→ ←−−−−−−

A2 B*5701
←−−−−−−−→ ←−−−−−−

A3 A2 B*5701
−→ ←−−−−−−−−−−→ ←−−−−−−−

KIEELRQHLLRWGLTTPDKKHQKEPPFLWMGYELHPDKWTVQPIVLPEKD

210 220 230 240 250
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B42
←−−−−−−−→

B*4201,B42
←−−−−−−−→

B*4201
←−−−−−−−→

B*5701, B*5801 A3
−→ ←−−−−−−−→

B57 A*3002 B35, B51
−→ ←−−−−−−−→ ←−−−−−−−

B*5701 Bw62 B35
−→ ←−−−−−−−−−−→ ←−−−−−−−

B*5701 B*1501 B*3501
−→ ←−−−−−−−−−−→ ←−−−−−−−

SWTVNDIQKLVGKLNWASQIYPGIKVRQLCKLLRGTKALTEVIPLTEEAE

260 270 280 290 300

A2, A*0202
←−−−−−−−→

A2
←−−−−−−−→

A*0201
←−−−−−−−→

A*02
←−−−−−−−→

B35, B51 Bw62
−→ ←−−−−−−−−→

B35 B*1501 A*1101
−→ ←−−−−−−−−→ ←−−−−−−−−→

B*3501 A*0201 A11
−→ ←−−−−−−−−→ ←−−−−−−−−−−−

LELAENREILKEPVHGVYYDPSKDLIAEIQKQGQGQWTYQIYQEPFKNLK

310 320 330 340 350

B*5701 B*5801
←−−−−−−−→

B70 B*5701 B44
←−−−−−−−→ ←−−−−−−−−→ ←−−−

A11 A28, A*6802 A*3201
−→ ←−−−−−−−→ ←−−−−−−−−

TGKYARMRGAHTNDVKQLTEAVQKITTESIVIWGKTPKFKLPIQKETWET

360 370 380 390 400

A26
←−−−−−−−−−→

A28
←−−−−−−−−−→

B45
←−−−−−−−−→

A*6802
←−−−−−−−−−−−−→

B35, B51
←−−−−−−−→

B35
←−−−−−−−→

B44 B*3501
−−−−−→ ←−−−−−−−→

A*3201 A2 B35 A29
−→ ←−−−−−−−→ ←−−−−−−−−→ ←−−

WWTEYWQATWIPEWEFVNTPPLVKLWYQLEKEPIVGAETFYVDGAANRET

410 420 430 440 450

p15 RNase start <-

B14, B*1402
A2.1

←−−−−

←−−−−−−−→

A2 Cw8
←−−−−−−−→ ←−−−−

A29 B14
−−−−−−−→ ←−−−−−−−−−−−−−−−−

KLGKAGYVTNRGRQKVVTLTDTTNQKTELQAIYLALQDSGLEVNIVTDSQ

460 470 480 490 500

B14, B*1402
−−−−→

Cw8 A*1101
−−−−→ ←−−−−−−−→

B14 A2 B7
−−−−→ ←−−−−−−−−→ ←−−−−−−−→

YALGIIQAQPDQSESELVNQIIEQLIKKEKVYLAWVPAHKGIGGNEQVDK

510 520 530 540 550

LVSAGIRKVL

-> p15 RNase end
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Integrase CTL Map

B*5101
←−−−−−−−→

FLDGIDKAQDEHEKYHSNWRAMASDFNLPPVVAKEIVASCDKCQLKGEAM

10 20 30 40 50

A*2402 A*6802
←−−−−−−→ ←−−−−

HGQVDCSPGIWQLDCTHLEGKVILVAVHVASGYIEAEVIPAETGQETAYF

60 70 80 90 100

A*6802
−−−→

LLKLAGRWPVKTIHTDNGSNFTGATVRAACWWAGIKQEFGIPYNPQSQGV

110 120 130 140 150

A*1101
←−−−−−−−−→

B57
←−−−−−−−→

B*5701
←−−−−−−−→

VESMNKELKKIIGQVRDQAEHLKTAVQMAVFIHNFKRKGGIGGYSAGERI

160 170 180 190 200

A2
←−−−−−−−→

A*0201
←−−−−−−−→

VDIIATDIQTKELQKQITKIQNFRVYYRDSRNPLWKGPAKLLWKGEGAVV

210 220 230 240 250

IQDNSDIKVVPRRKAKIIRDYGKQMAGDDCVASRQDED

260 270 280

Rev CTL Map

B*5801
←−−−−−−−−−→

B*5701
←−−−−−−−−−→

MAGRSGDSDEELIRTVRLIKLLYQSNPPPNPEGTRQARRNRRRRWRERQR

10 20 30 40 50

Cw5
←−−−−−−−→

B14, Cw8
←−−−−−−−→

A1 B14
←−−−−−−−→ ←−−−−−−−→

QIHSISERILGTYLGRSAEPVPLQLPPLERLTLDCNEDCGTSGTQGVGSP

60 70 80 90 100

QILVESPTVLESGTKE

110
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gp160 CTL Map

B55
←−−−−−−−−

B*5501
←−−−−−−−−

Cw7
←−−−−−−−−−→

B*0301
←−−−−−−−−→

A3.1
←−−−−−−−−→

A3
←−−−−−−−−→

A*0301
←−−−−−−−−→

A11 and A*6801
←−−−−−−−−−→

A2.1
←−−−−−−−−→

A2
←−−−−−−−−→

B44 B35
←−−−−−−−−→ ←−−−−−−−−

B8 B*4402 B3501
←−−−−−−−→ ←−−−−−−−−→ ←−−−−−−−−

B*0801 A11
←−−−−−−−→ ←−−−−−−−−−−−−−−−−−−−−→

MRVKEKYQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATT

10 20 30 40 50

<- gp120 start

B38
←−−−−−−−−→

A*2402 B35, B51
←−−−−−−−−→ ←−−−−−−−→

B55 B35
−→ ←−−−−−−−→

B*5501 B*3501
−→ ←−−−−−−−→

B35 A*3501
−→ ←−−−−−−−→

B*3501 B7
−→ ←−−−−−−−−→

TLFCASDAKAYDTEVHNVWATHACVPTDPNPQEVVLVNVTENFNMWKNDM

60 70 80 90 100

A2.1 A2.1
←−−−−−−−→ ←−−−−−−−→

A2 A2
←−−−−−−−−−−−→ ←−−−−−−−→

VEQMHEDIISLWDQSLKPCVKLTPLCVSLKCTDLKNDTNTNSSSGRMIME

110 120 130 140 150

A2.1
←−−−−−−−→

Cw8 A2
←−−−−−−−−→ ←−−−−−−−→

Cw*08 A2
←−−−−−−−−→ ←−−−−−−−−−−−−−

KGEIKNCSFNISTSIRGKVQKEYAFFYKLDIIPIDNDTTSYKLTSCNTSV

160 170 180 190 200

A29
←−−−−−−−−→

A29
A2

←−−−−−−−→
A2 Cw8

−−−−−−→ ←−−−−−−−−−−−−−−−−−−−→ ←−−−−−−−→

ITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHG

210 220 230 240 250

B7
←−−

B7?
←−−

B7
←−−

B35 B*0702
←−−−−−−−→ ←−−

B*3501 B*07
←−−−−−−−→ ←−−

B7 A2
←−−−−−−−−−−−−−−−−−−−→ ←−−−−−−−−−

IRPVVSTQLLLNGSLAEEEVVIRSVNFTDNAKTIIVQLNTSVEINCTRPN

260 270 280 290 300
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A*2402
←−−−−−−−→

A2, A3
←−−−−−−−−−−−−−→

A2
←−−−−−−−−−−−−−→

A11
←−−−−−−−−−−−−−→

B7
−−−−−−→

B7?
−−−−−−→

B7 B27
−−−−−−→ ←−−−−−−−→

B*0702 H-2d
−−−−−−→ ←−−−−−−−−→

B*07 A2 Patr-B*14
−−−−−−→ ←−−−−−−−−→ ←−−−−−−−−→

A2 A*0201 CD4+ CTL
−−−−−−→ ←−−−−−−−−→ ←−−−−−−−−−−−−

NNTRKRIRIQRGPGRAFVTIGKIGNMRQAHCNISRAKWNNTLKQIASKLR

310 320 330 340 350

A*2402
←−−−−−−−→

Cw4
←−−−−−−→

A29
←−−−−−−−→

A2
←−−−−−−−−−−→

Cw4
←−−−−−−−→

C*0401
←−−−−−−−→

B63,B15
←−−−−−−−→

B15
←−−−−−−−→

B*1516
←−−−−−−−→

CD4+ CTL A2 A2
−−−→ ←−−−−−→ ←−−−−−−−−−→

EQFGNNKTIIFKQSSGGDPEIVTHSFNCGGEFFYCNSTQLFNSTWFNSTW

360 370 380 390 400

A2
←−−−−−−−−−−−−−→

A2
←−−−−−−−−−−−−−−→

A32
←−−−−−−−→

A29,A32
←−−−−−−−→

A*3201
←−−−−−−−→

B*5101
←−−−−−−−→

DR4 CD4+
←−−−−−−−−−−−−→

A2
←−−−−−−−−−−−−−−−−−−−→

CD4+DRA Mamu A*01
←−−−−−−−−−−−−−−−−−−−→ ←−−−−−−−→

STEGSNNTEGSDTITLPCRIKQIINMWQKVGKAMYAPPISGQIRCSSNIT

410 420 430 440 450

A2
←−−−−−−−−−−−−

GLLLTRDGGNSNNESEIFRPGGGDMRDNWRSELYKYKVVKIEPLGVAPTK

460 470 480 490 500

A2
−−−−−−−→

AKRRVVQREKRAVGIGALFLGFLGAAGSTMGAASMTLTVQARQLLSGIVQ

510 520 530 540 550

gp120 end <> gp41 start
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B8
←−−−−−−→

B*0801
←−−−−−−→

A*2402
←−−−−−−→

Cw7
←−−−−−−−−−−−→

B27
←−−−−−−→

A*2402
←−−−−−−→

A*2402
←−−−−−−−→

A*2402
←−−−−−−−−−→

B14, B*1402
←−−−−−−−→

B14
←−−−−−−−→

B*1402
←−−−−−−−→

B51 B14
←−−−−−−−→ ←−−−−−−−−→

B15 DPw4.2
←−−−−−−−→ ←−−−−−−−−−−−−−−−−−−→

B*5101 CD4+ CTL(DR-1)
←−−−−−−−→ ←−−−−−−−−−−−−−−−−−−−→

QQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQQLLGIWGCSG

560 570 580 590 600

B35
←−−−−−−−→

B*3501
←−−−−−−−→

KLICTTAVPWNASWSNKSLEQIWNHTTWMEWDREINNYTSLIHSLIEESQ

610 620 630 640 650

A2.1
←−−−−−−−→

A*2402
←−−−−−−−−→

A2.1 A2
←−−−−−−−→ ←−

NQQEKNEQELLELDKWASLWNWFNITNWLWYIKLFIMIVGGLVGLRIVFA

660 670 680 690 700

A*3002
←−−−−−−−→

A32
←−−−−−−−−−−−−−−−−−−−→

A2 A2
−−−−−−−→ ←−−−

VLSIVNRVRQGYSPLSFQTHLPTPRGPDRPEGIEEEGGERDRDRSIRLVN

710 720 730 740 750

A*6802
←−−−−−−−→

A31
←−−−−−−−−−→

A3
←−−−−−−−−−→

A*3101 A*3002
←−−−−−−−−−→ ←−−−−−−

A*0301 B27
←−−−−−−−−−→ ←−−−−−−−→

A2.1
A*2402 B27

←−

←−−−−−−−→ ←−−−−−−−−→

A2 A31 B*2705
−−−−→ ←−−−−−−−−−−−−→ ←−−−−−−−−→

GSLALIWDDLRSLCLFSYHRLRDLLLIVTRIVELLGRRGWEALKYWWNLL

760 770 780 790 800

A30, B8
←−−−−−

B7
←−−−−−−→

A2 B7
←−−−−−−−→ ←−−−−−−−

A2.1 B8
←−−−−−−−−→ ←−−−−−−−−−−−−−−

A2 B*5101
←−−−−−−−−→ ←−−−−−−−→

B7
B*4001 A2.1

←−−−−−

←−−−−−−−−→ ←−−−−−−−→
B35

A2.1 A*0201 A2
←−−−−−−−−−−−−−−

−−−−−−→ ←−−−−−−−−→ ←−−−−−−−→

A*3002 B60 A2 B*0702
−→ ←−−−−−−−−→ ←−−−−−−−−−−−−−→ ←−−−−−−−

QYWSQELKNSAVSLLNATAIAVAEGTDRVIEVVQGACRAIRHIPRRIRQG

810 820 830 840 850
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B7
−−−−−→

A30, B8
−−−−−→

B7
−→

B*0702
−→

B8
−−−−−→

B35
−−−−−→

LERILL

-> gp41 end

Nef CTL Map

B8
←−−−−−−→

B*0801
←−−−−−−→

MGGKWSKSSVIGWPTVRERMRRAEPAADRVGAASRDLEKHGAITSSNTAA

10 20 30 40 50
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B*0702
←−−−−−−−→

A*1101
←−−−−−−→

B35
←−−−−−−→

B*3501
←−−−−−−→

A3
←−−−−−−→

A11
←−−−−−−−→

B35 or C4
←−−−−−−−−→

B27
←−−−−−−−−→

B*0301
←−−−−−−−−→

A3.1
←−−−−−−−−→

A3, A11, B35
←−−−−−−−−→

A3
←−−−−−−−−→

A11 B*4001
←−−−−−−−−→ ←−−−−−−−→

A*0301 B60
←−−−−−−−−→ ←−−−−−−−−

B35 B8
←−−−−−−→ ←−−−−−−→

B7 B*0801
←−−−−−−−−→ ←−−−−−−→

B*0702 A3.1
←−−−−−−−→ ←−−−−−−−→

B35 B35 or C4
←−−−−−−−−−→ ←−−−−−−−−−−−−−→

B*3501 B35
←−−−−−−−−−→ ←−−−−−−−−−−−−−→

B35 A2
←−−−−−−−−−→ ←−−−−−−−−−−−−−→

B7 Bw62
←−−−−−−−→ ←−−−−−−→

A1, B8
B35 A11

←−−−−−−−

←−−−−−−−→ ←−−−−−−−→

B*3501 A*1101
←−−−−−−−→ ←−−−−−−−→

B7 A11
←−−−−−−−−→ ←−−−−−−−−−−→

B*0702 C*0802(Cw8)
←−−−−−−−−→ ←−−−−−−−−→

A1, B8 C*0802
←−−−−−−−−−−−−−→ ←−−−−−−−−→

TNAACAWLEAQEEEEVGFPVTPQVPLRPMTYKAAVDLSHFLKEKGGLEGL

60 70 80 90 100

A*0201
←−−−−−−−−→

B49
←−−−−−−−→

B35
←−−−−−−−→

B18
←−−−−−−−→

B*1801
←−−−−−−−→

B7,B*8101
←−−−−−−−−→

B7(B*8101)
←−−−−−−−−→

A2
B37,B57

←−−−−−−−−→

←−−−−−−−→
B27

B15
←−−−−−−→

←−−−−−−−→
A*2402

B*5701
←−−−−−−→

←−−−−−−−→
A*2402

B*3701
←−−−−−−−−→

←−−−−−−−→
B18

Bw62
←−−−−−−−−−→

←−−−−−−−−→
B57

Bw62
←−−−−−−−−−−−−−−→

←−−−−−−−−−→
B18

B*1501
←−−−−−−−−−−−−−−→

←−−−−−−−−−→
A1, B8

B17, B37
←−−−−−−−−−−−−−−→

←−−−−−−−−−−→
B*57

B57
←−−−−−−−−−−−−→

←−−−−−−−−→
B7

B17
←−−−−−−−−→

←−−−−−−−−−−−→
B42

B7
←−−−−−−−−→

←−−−−−−−−→
B17 B*4201

B7
←−−−−−−−−−→ ←−−−−−−−−→

←−−−−−−−−−−−−→
B7

A1, B8 A1
←−−−−−−−−−−−→

−−−−−→ ←−−−−−−−−−−−−−−→

B60 B*2705 B*5701 B*0702
−→ ←−−−−−−−−→ ←−−−−−−−−→ ←−−−−−−−−→

IHSQRRQDILDLWIYHTQGYFPDXQNYTPGPGVRYPLTFGWCYKLVPVEP

110 120 130 140 150
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